Three XX males, two XX true hermaphrodites, and an XY female were studied for possible deletions using probes for In view of the discovery of the SRY gene, we used probes spanning the region of the Y chromosome from the pseudoautosomal boundary to the ZFY gene to examine the DNA from six subjects: three XX males, two XX true hermaphrodites, and one XY female. Two of the patients, one XX male and one XX true hermaphrodite, reared as a male, are brothers and were studied previously with the ZFY probe.7
the SRY gene with the characteristic of a transcription factor.2 From 50 consecutive sequences recognised in this search, only one, PY53-3, was found to be present in some XX males and conserved in all eutherian mammals tested. Its homologue in the mouse (p4 2 The ZFY gene, previously considered as a possible TDF, has now been shown to map 60 kb proximal to the Y pseudoautosomal boundary and is excluded as a candidate for TDF. 45 Nevertheless, ZFY has been recognised in about 70% of the XX males tested6 and, in conjunction with probes for the pseudoautosomal boundary region, it can be used to localise segments of the Y chromosome missing or transferred in persons with sex chromosome anomalies.
In view of the discovery of the SRY gene, we used probes spanning the region of the Y chromosome from the pseudoautosomal boundary to the ZFY gene to examine the DNA from six subjects: three XX males, two XX true hermaphrodites, and one XY female. Two of the patients, one XX male and one XX true hermaphrodite, reared as a male, are brothers and were studied previously with the ZFY probe.7
Materials and methods
PATIENTS
The sporadic cases have not been published previously. The XY female is of Caucasian origin and the other three subjects are Brazilian. banding) and he has been reared as a male. There was a uterus, bilateral fallopian tubes, a vagina, a left ovotestis, right perineal hypospadias, and a right testis with epididimus and deferens. The ovarian portion contained stroma, follicles, and ova, and the testicular tissue showed seminiferous tubules, hyalinisation, and fibrosis.
Case Hybond N + membranes from Amersham were used. In the former case blotting was overnight using 20 x SSC, for N+ the process took five hours using 0-4 mol/I NaOH. Filters were prehybridised with 0 5 mol/l sodium phosphate/7/. SDS with 200 pg/ml denatured salmon sperm DNA. Prehybridisation and hybridisation were performed at 65'C in a Bachoffer hybridisation oven. The hybridisation solution was the same as that used in the prehybridisation, plus a radioactive probe. Prehybridisation times were one hour for Hybond N and three hours for N+. Hybridisation was overnight. Autoradiographs were developed overnight using Amersham Hyperfilm MP.
LABELLING OF PROBES
Probes SRY and pMF-1, which detects the ZFY gene, were kindly provided by Dr Peter Goodfellow. The plasmids were grown in E coli strain RR1 and purified using Qiagen columns as recommended by the manufacturer (Hybaid). Insert DNA was cut with the appropriate restriction enzymes, separated from vector DNA in a 1% agarose gel, and electroeluted; 100 ng of insert was used in a random hexanucleotide labelling reaction (Amersham) with 32P_ dCTP.
PCR
Primers specific for the X and Y chromosomal sequences and a primer for the pseudoautosomal region were provided by Dr Peter Goodfellow and their sequences are given in Ellis et al.10 Amplification was performed using a Techne PHC-2 block with 30 cycles at 94°C for one minute, 54'C for one minute, and 72°C for one minute; 500 ng DNA was used per reaction, with one unit of Amersham Taq polymerase in manufacturer's buffer. All three primers were used in each reaction. Products were separated in a 2% agarose gel in TBE buffer and stained with ethidium bromide.
Results
The three XX males and two true hermaphrodites produced a female pattern of bands using the ZFY probe. The XY female showed the same pattern as a normal male. Fig 1 shows fig 3. Once again, the XX males and true ZFY), which agrees with previous reports2025 for the hrodites were negative for the SRY probe familial or sporadic cases of XX true hermaphrod-XY female gave the same band pattern as the ites. Our results, together with the family described ntrols.
by Palmer et al,' imply that even in the familial cases the two conditions are heterogeneous with respect to the presence of Y chromosome material.
Mittwoch26 proposed that the Y chromosome sion DNA sequences concerned with 'testis determinasent study showed absence of the Y specific tion' may act by enhancing cell division in the ry sequence and the SRY and ZFY genes in relevant gonadal cells, thus accelerating gonadal radic XX males, one sporadic true hermaph-development. On the assumption that testes need to md two sibs, one XX male and one XX true differentiate early, the Y chromosome could thus hrodite. The same Y sequences were present function to minimise the chance element in XY CY female.
fetuses of the gonad entering the ovarian pathway hypothesis of an X;Y translocation in the and to maximise the probability of their developing meiosis, proposed by Therkelsen" in 1964 as males. The proposition does not exclude the guson Smith'2 in 1966, as the origin for some presence of a Y directive gene, the best candidate [es has been largely confirmed,'3-'8 with the being the SRY gene, functioning as the first switch :e of recombination in the pseudoautosomal event in normal males and absent in XX normal 'redisposing to unequal crossover and trans-females.
S.9Unlike these cases, the XX male patients Among those patients who are Y negative XX resent study belong to the Y negative XX males and XX true hermaphrodites, there may be (5) normal male, (6) XX male, (7) XX male, (8) XX male, case 2, (9) blank, (10) 
